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UR experience in the manutaccure of boilers, since 
1890, covers a period of forry-five years. We be- 
lieve rhar rhis experience, together with our modern 
equipment and engineering ability, entitles us to state that 
we are building steam generating equipment which is in 
both design and workmanshi[^ as [perfect as mav be. 

Great advances arc being made in rhe art ot steam gener- 
ation. It IS our pur[X)se to continue our progressive policy 

in rhe design of SPKINCI II I i) Si I AM Gl NliRA I IN(, UiNUS. 
to continue to build accurately and skillfully, and to 
maintain for our clients an organi/at ion which will fully 
satisfy their demands. 

We designed and built the first commercially successful 
WateR-Coolfd Furnach Walls We are pioneers in 
this most important improvement in steam generating 
equipment and solicit the opportunitv of assisting you in 
solving your boiler plant problems. 

We can furnish complete auxiliarv [)o\\cr plant equi[)- 
ment, granting our clients the privilege of making their 
own selection of such auxiliaries. 

Proper design and extreme care in construction have 
given Springfield Boilers and Water Walls a rep- 
utation for satisfactory performance and economical oper- 
ation. They have met and surpassed the rigid requirements 
of the leading engineers of this age. 
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SPRINGFIELD BOILERS 



HE Springfield Boiler is of Sectional 
Header, Horizontal, Cross Drum design. Of 
all steel construction. Occupies minimum 
space and is readily modified to meet exist- 
ing space conditions. Well adapted to the 
use of all fuels and all methods of firing. 
Built in all sizes and for all working pres- 
sures. 

Each hand hole plate covers four tubes. This 
means two-thirds less handholes than in other 
standard designs. 

The headers are made of special electric steel 
of high tensile strength and ductility and are 
cast and electrically annealed in our own 
foundry. Corrosion and pitting of our head- 
ers is unknown under the most severe water 
conditions. 

The boiler is simple and rugged in construc- 
tion, accessible and easily cleaned. It is lighter 
in weight and more compact than other de- 
signs, and effects ivorthichile savings in 



building steel, foundations, masonry ivork 
and space. 

Due to the sectional feature, tube arrange- 
ment, and baffle construction, the boiler is 
extremely simple to handle in shipment and 
during erection. It is possible to pass all parts 
through small openings in the building and 
only a few connecting tubes need to be ex- 
panded during erection. 

Many of the prominent Utility and Indus- 
trial plants of the United States and foreign 
countries are using our equipment with en- 
tire success. The larger part of our business 
is in repeat orders. 

All boilers built to American Society of Me- 
chanical Engineers Boiler Construction Code. 
A certificate of inspection from a reliable 
Boiler Insurance Company is furnished with 
each boiler. 

We have a competent, experienced staff of 
Engineers at your service. Write us for de- 
tailed information and suggestions. 



SPRINGFIELD WATER WALLS 



'pringfield Water Walls are built with 
the same simplicity of design and rugged- 
ness of construction as the Springfield 
Boilers. The headers are manufactured of 
the same material as the boiler headers, but 
are made in different designs to suit varying 
conditions. 

The spacing of the water wall tubes and the 
diameter of these tubes vary with different 
conditions, depending on working pressure 
and furnace design. We make water walls 
with wide tube spacing or so closely spaced 
that the tubes actually touch. The handholes 
are of ample proportions and arranged so 
that there is direct access to each tube. 
Springfield Water Walls are built in sec- 



tions or panels — wherever possible — assem- 
bled and tested in the shop and shipped as 
complete finished units. This simplifies erec- 
tion and assures accurate work. 
All feeder and riser connections from the 
boiler to the water walls are proportioned 
and designed to supply the steam generating 
surfaces with an abundance of water with- 
out interfering or disturbing the water in 
the boiler; these are important factors for 
satisfactory performance of the unit as a 
whole. 

We build our Water Walls with bare tubes or 
with tubes partly or completely covered by 
protecting blocks, as illustrated on page 19. 
Our pioneer experience is at your service! 



SPRINGFIELD BOILER CO., 




SPRINGFIELD, ILLINOIS, U. S. A. 



Page Five 




Springfield Boiler >mth atp» r ^ i^^MMH^^^^^^^ 

>^ITH ATER-COOLED Bridge WaLL Tm.x*. 



SPRINGFIELD BOILER CO 




^PRI^JCFIELD, ILLINOIS. U.S.A. 



Dedication of Central Power Station of Mestre, Venice, Italy. Plant contains 1870 H.P. Springi ield Boilers. 

M. Gonzales de Zenete, Engineer 
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Four-Tube Handhole Plate 

T WIS cut shows the detail of the four-tube 
handhole plate, which is an inside cover. The 
inside of the header is machined to a smooth 
surface for the handhole plate. This makes 
a tight joint and there is no trouble from 
leakage. 



T 

1 HIS IS a picture of a 
complete header section. 
Note the hanger bolt by 
which it is suspended, 
the one-piece baffles ex- 
tending the full height 
of the header, the front 
baffle inclined, the rear 
baffle vertical. Several 
of the handholes are re- 
moved, each of which 
•;\ poses lour tubes. 

ihe headers arc of all- 
steel construction; in 
fact, every pressure part 
of the entire boiler is of 
steel. 
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^ ^ PRINGFIELD 

baffles are of 
the filled type. 
The filling is 
o f refractory 
material, sup- 
ported by cast 
iron frame, 
and forms a 
solid wall. Any 
tube may be 
taken out 
without dis- 
K ^^^H ivJ^ turbing the 
B^pi^H baffles or any 

^^^^H other parts of 

^^^^^1 I boiler. 

I (Yl ^""^'^ 
^^^^^J ■ J takes advan- 

^^^^^ tage of the 

tvater-cooling effect of the tubes and 
is practically indestructible. 




.^/4^o\Y, is shown a section of our hori- 
zontal baffle and how it is connected to the 
front baffle. 




T^YIE design of our Mud Drum is shown above. They are made of the same special 
electric steel as our boiler headers. 

Each drum is provided with hand hole openings with plates of inside pattern to facili- 
tate cleaning, also steel elbows to which blow-off valves are to be attached. 
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/^Ew of three 
1076 H.P. Spring- 
field Boilers, 
taken duringerec- 
tion at the plant 
of the Inland Steel 
Company, I n d - 
iana Harbor, Ind- 
iana. A later hi- 
st all at ion of tlyree 
similar boilers was 
wade iu this plant. 




Two 562 H. P. 
Springfield Boil- 
ers, built for 400 
lbs. working pres- 
sure, with inter- 
deck superheaters; 
during erection in 
the plant of Ca- 
nanea Consolidated 
Copper Co., Cana- 
nea, Sonora, Mex- 
ico. Installed for 
Anaconda Copper 




few of the State buildings served by 
the State Capitol Power Plant at Spring- 
field, Illinois, which contains 2,000 H. P. 
Springfield Boilers. 

Other Illinois State Institutions operat- 
ing with Springfield Boilers are — 

111. State Hospital, Kankakee, 
111. School for the Deaf, Jacksonville, 
111. 

111. State Normal University, Normal, 
111. 

East Moline State Hospital, East Mo- 
line, 111. 

St. Charles School for Boys, St. Charles 
111. 

Manteno State Hospital, Manteno, 111. 
111. State Penitentiary, Joliet, 111. 
111. State Hospital, Jacksonville, 

Many other public Institutions and 
Buildings throughout the United States 
are equipped with Springfield Steam 
Generating Units. 
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Hell Gate Station — United Electric Light & Power Company, New York City 
Thos. E. Murray, Inc., Consulting Engineers 
This plant contains 405 90 H.P. Springfield Boilers 
Condensed Summary of test on 1 5 50 H.P. Springfield Boilers 



Boilcr-HeJtinj; Surface, Including Area 

Fins Exposed to Furnace, Sq. Ft. 

Supcrhcat.T Surface, Sq. Ft. 

Economi/er Surface. Sq. Ft. 

Grate Surface, Sq. Ft 

Furnace N'olumc, Cu. Ft. 

DATE- test )— Feb. 2S-26, 1924 
DATE— TEST 5— Mar. 18-19. 1924 



of Side NX all, Tubes and 



n.900 
7,450 
13,824 

378 
8,000 



TfsT Nl'MBFR. 


3 . 


5. 


Max Rit 


Duration, Hours 


7.6U 

87,7.'>0 
93,278 

1 (M .Si)9 

f>K.7."> 
207 

263 


28 
8,133 
88.221 

99,335 

106,O0> 
98.89 
266 

26^ 




Coal lire A Per Hour ( a« rcceiveA) ^ Lb, 


Actual Vt'ater Per Hour, Lb. 


26.'>.000 

289.000 

>n8.2-'5 
98.10 
280 
244 


Equivalent Water Per Hour, Boiler and Super- 
heater, Lb. . 

Equivalent Water Per Hour, Boiler and Super- 
heater and Econ., Lb. _ 


Qual'tv of Saturated Steam, Per CcnX 
Prevsurc in Boiler Drum, Lb. Gage 


Pressure in Superheater Outlet, Lb. Gage 



TK.MI'ERATl RES (I)«'|?re«>N Falir.) 

Iced NX'ater Entering Economizer 

I ecd Water Entering Boiler 

Boiler Room 

Air for Combustion . 

Flue Gases Leaving Boiler . . 

Flue Gases Leaving Economizer 

Supirrheated Steam 



Drop Through Boiler and Superheater 

Drop Through Economi/er _ 

Total Draft Loss . _ 

Forced-Draft Pressure in Wind Box 

Rating Developed bv Boiler and Superheater, 

Per Cent 

Combined f Boiler and Superheater 

Efiiciencv, Boiler, Superheater and 
Per C cnt [ Economi/er 

FROXIMATK C 

Moisture. Per Cent 
Volatile Matter. Per Cent 
Fixed Carbon, Per Cent 
Ash, Per Cent 
Fuvion Temp.. Deg 1 
B T. C Per Lb as Fired 



20 5 


128.2 


165 


28r> 


233.1 


267 


65 


81 




58 


65 




d.W 


48.5 


660 


229 


193 


336 


547 


J6J.3 


563 


of Water) 




0.4.'> 


0..'>0 


3 27 


0.21 


0.27 


2.00 


0.66 


0.77 


5.27 


1. 16 


1.85 


6.00 


170 


181 


.->28 


83.2 


84.6 




89.6 


92.7 




ANALYSIS 




2.55 


y.to 




20.00 


18.85 




70.42 


70.19 




7.0> 


7.16 




2.440 


2.450 




14.261 


14,010 





IIE.\T BALANCE 



Heat Per Pound of Dry Coal 

Absorbed by Water and Steam in Boiler 
and Superheater 

.Absorbed by NX ater in Economi/er . .. 

Loss Due to Moisture in Coal .. . 

Loss Due to Water from Combustion of 
Hydrogen 

Loss Due to Moisture in Air 

Loss Due to Dry Chimney Gases 

Loss Due to Incomplete Combustion of 
Carbon . _ 

Loss Due to Unconsumed Combustible in 
Refuse „ 

Loss Due to Unconsumed Hydrogen and 
Hydro-Carbons, Radiation and Unac- 
counted for 



B. T. U. 
14.626 


Per 
Cent. 
100 


B. T. U 
14.563 


Per 
Cent. 
100 


12,153.1 
956.0 
29.7 


83.2 
6.5 
0.2 


12,322.1 
1,183.2 
43.7 


84.6 
8.1 
0.3 


470.9 
3.4 
739.2 


3.2 
+ 0.0 
5.1 


446.7 
2.5 
460.4 


3.1 


30.4 


0.2 


20.7 




62.8 


0.4 


52.6 


0.4 


181.0 


1.2 


31.1 






100.0 




100.0 



FM I. (. \> AN 



TrsT Nlmbir. 


3. 


5. 


.Mjx. 
Rat. 




Leaving 


Lea 


ing 


Leaving 




Boiler 


Econ. 


Boiler 


Econ. 


Boiler 


Carbon Dioxide, Per Cent 


11.69 


10.91 


13.04 


12.01 


15.2 


Oxygen 


7.52 


8.45 


6.25 


7.28 


0.8 


Carbon Monoxide, Per Cent 


0.06 


0.04 


0.04 


0.03 


5.) 


Pounds of Gas Per Lb. of Coal 


17.55 


18.78 


15.83 


17.13 




Per Cent of Excess Air . 


60.1 


71.6 


38.4 


49.7 





ASH ANALYSIS 



Refuse, Per Cent of Coal Fired 
Per Cent Combustible . 



7.46 
4.50 



7.10 
4.44 
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T East River Station of the New York Edison Company of New York City, 
here illustrated, contains 9300 H.P. Springfield Units. 

Thos. E. Murray, Inc., Consulting Engineers 



r 



HE Sherman Creek 
Station of the United 
Electric Light & Pow- 
er Company, Ne>x 
York City, containing 
5700 H.P. Springfield 
Boilers. 

Thos. E. Murray, Inc., 
Consulting Enginffrs 
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Some Additional Public Utility Plants in which Springfield Boilers are Installed 
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A Few of the Industrial Plants Equipped vi ith Springfield Boilers 
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THE EQUITABLE LIFE ASSURAi 
SOCIETY BUILDING 

NEW YORK CITY 




SAINT NICHOLAS HOTEL 
SPRINGRELD. ILLINOfe 



" iiiiiilll Mail 





WESTERN RESERVE UNIVERSITY 
CLEVELAND. OHIO 




NEW ENGINEERING BUILDING 
PRINCETON UNIVERSITY PRINCETON. 



Some of the Public Buildings and Institutions in which Springfield Boilers 

ARE Installed 



SPRINGFIELD BOILER CO.. 




SPRINGFIELD, ILLINOIS. U.S.A. 



Page Sf ten teen 



Section through boiler room Riverside Station, Northern States Power Co., Minneapolis, Minn. 
Three complete Springfield Units consisting of Spaingfield Boilers and Springfield Water Walls 
each designed for 22 5,000 lbs. steam generation at 45 0 lbs. pressure 
Bylle:by Enginee.iing & Management Corp., Engineers & Constructors 

SPRINGFIELD BOILER CO., Jfjk SPRINGFIELD, ILLINOIS, U.S.A. 
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Interior view of Northern States Power Co., plane, Minneapolis, \linn. I uu^^ . 

lb,, steam generating Spkincwiiid Units during erection 

hvil lMJY i NGINIfRING & M\NAGIMINr (i)RP . [ n«.INIIR> & (tiNNTKl. ' 




E c T I o N through boiler 
plant of Anheuser-Busch, Inc., 
St. Louis, Mo. This cut shows 
one of the Four 15 0,000 lbs. 
steam generating units de- 
signed to operate at 5 00 lbs. 
pressure. 

Installation consists of Spring- 
field Boilers and Water 
Walls. (This new plant re- 
placed a number of isolated 
plants containing a total of 
twenty-five water tube boil- 
ers.) 

Ophuls and Hill, Inc., 
Engineers 

Anheuser-Busch, Inc., had pre- 
vious experience with Spring- 
field Boilers before building 
this model up-to-date plant. 
They had installed them in a 
number of their subsidiary 
plants. 



Section through boiler plant of the Arthur S. Huey Memorial Genenting Station of Oklahoma Gas & Electric Co., Oklahoma City, Okla. 
Three 180,000 lbs. Springfield Steam Generating Units, Boxers and Water Walls, designed to operate at 450 lbs. pressure. 
BvLLESBY Engineering & Management Corp., Engineers & Constructors 
Tu Mn ll r ^rr'\ , nil' I'vm Rn : m ^ nd Water Walls, are installed in the Lincoln Beerbover Station of Oklahoma 

Gas & Electric Co., Ponca City, Okla. 
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Section through boiler plant of the Harding Street Station, IndianapoHs Power & Light Co., Indianapohs, Ind. 
Eight 1188 H.P. Springfield Units Built for 450 lbs. Pressure 

Management & Engineering Corp., Engineers & Constructors 
This company has installed Springfield Boilers in Seven of their plants, totaling - : "00 boiler 1, . , , 
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One of the three 2290 H.P. SPRINGFIELD BOILERS installed at the Keakxv Station o, th, Plb.k 

Service Electric & Gas Company, Kearny, Nexx Jersey 
Public Service Production Co.. Engineers and Constructors 
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Sectional elevation of the 2290 H.P. SPRINGFIELD BOILERS AND WATER WALLS as illustrated on 

OPPOSITE PAGE, INSTALLED AT THE KeARNY StaTION OF THE PuBLIC SERVICE ElECTRIC 

& Gas Company, Kearny, New Jersey 
Public Service Production Co., Engineers and Constructors 

SPRINGFIELD BOILER CO., SPRINGFIELD, ILLINOIS, U. S. A. 
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One or Four SPRINGFIELD UNITS ixstal l rn im xwx: t^^v 
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One of the five 916 H.P. SPRINGFIELD BOILERS installed for the Jersey Central Power & Light 

Company, Whippany, New Jersey 



General Engineering & Management Corporation, Engineers 
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c).SE su 1S50 H.P. SPRIXGHLLU BO.LtRS .r thh E.sr R,v„ Station ok the New Yo^k Eu.*on 

Company, New York City 
Thomas E. Mumiay, Inc., Encinelrs 
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Sectional view of Springfield Boiler and Water Wall Unit installed for Ohio State University, 

Columbus, Ohio 
Designed to generate 12 5,000 lbs. steam per hour 
Our contract also included the pulverizing and burning equipment, superheater, air heater, fans, soot blowers, settings 
and other auxiliaries as selected by purchaser. Mr. Glenn E. Haney, Engineer in Charge of Power Plant 



SPRINGFIELD BOILER CO. 

Illlillllii 




SPRINGFIELD, ILLINOIS, U. S. A. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiipiiiiiiiiiii 

Page T uenty-ninc 



One of the T\('enty-Four SPRINGFIELD BOILERS installed in Hell Gate Station, United Electric 

Light & Power Co., New York City 
The first successful Water-Wall Furnace installation in the United States, designed and installed in 1923. 

Thomas E. Murray, Inc., Engineers 

SPRINGFIELD BOILER CO., SPRINGFIELD, ILLINOIS. U. S. A. 
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Side elevation of one of the tvo 1070 H.P. SPRINGFIELD UNITS installed in Bellefield Boiler Plant, 
TO serve Carnegie Library & Institute, Cathedral of Learning, University 
of Pittsburgh, and Mellon Institute, Pittsburgh, Pa. 
Rust Engineering Co., Engineers & Constructors 
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One of Four 819 H.P. Springfield Boilers installed 

Power & Paper Company, Wisconsin Rapids, Wisconsin, arranged for the burning 

OF COAL AND WOOD WASTE 
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OWENS-ILLINOIS GLASS 
CO., 
Alton, III. 

One of three Springfield 
Units installed. Setting ar- 
ranged for either gas or sto- 
ker firing. 

Arthur L. Nelson, 

Engineer. 

This Company also purchased 
Springfield Boilers for two 
of their subsidiary plants. 
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Side elevation of 700 H.P. 
Springmeld Unit with 
Springfield Water-Cooled 
Rear Wall, installed for 
The Munsingwear Cor- 
poration, Minneapolis, Minn. 

E. Guslander, 

Chief Engineer. 





WESTCHESTER 
LIGHTING CO., 
Pelham, N. Y. 



0^ 



NE of two 323 H.P. 
Springfield Boilers install- 
ed in the above plant. 

This Company and its subsid- 
iaries have installed Fifteen 
Springfield Boilers in their 
various properties represent- 
ing Nine repeat orders. 
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CATERPILLAR TRACTOR 
COMPANY, 
Peoria, Illinois. 

One of Four Springfield 
Units installed in the above 
plant. 

The Austin Company, 
Engineers. 




DEERE & COMPANY, 
Moline, Illinois. 

One of the Springfield 
Units installed for the above 
company. 

E. WiNHOLT, 

Chief Engineer. 

This company has purchased 
Springfield Units for their 
various plants Eight Times, 
totaling 5 327 H.P. 
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Salient Features of the Standard Springfield Boiler 



I roni headers 
Rear headers 
Main bank oi tubes 
Dchvcry lubes 
Supply tubes 
Manhole 

|-ced pan drain connections 
Feed pipe connection 
Mud drum blow-off connection 
Mud drum 

Main steam outlet connection 
Safety valve connection 
Baffle plate 

Drv , , . 

SnH>ke outlet mith damper 
Clean out doors 
Front baffle (inclined) 
Rear baffle (vertical) 



20. 
21. 



26. 
27. 
21. 



%7 



54. 



Hangin;,; brid>;c wall 

Mud drum saddles, plates and expansion rollerf 

channel 

cr rod 
Miip lap tile for roof 
Insulation for roof 
Red brick for roof 
Hard finish for roof 
Front doors covering headers 
' 's covering headers 

umn 
^tcjin ^auge 

StrucTnrjl fr.nnc from u hi J, hoilcr r vii'pr,,,irJ 



ihru rod 
Ittar frame thru ixid 

Intulatkm between brick wall and fteam drum. 
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SPRINGFIELD PEERHOLE DOOR 



SEE WITH SAFETY 




In Position for Inspection 




Closed 




Entirely open 
for Slicing Bar 
or Steam l ance 
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7 Ml close regulation of the fire in modern furnaces mea. 
the operator must knou^n all times— what's going on insid. 
If mspection must be made through a large door, his opio 
only a guess, because the intense heat and brilliant glare prcscni 
1 thorough study of furnace linings, fuel kd or combustion—and 
the admission of excess air chills the boiler 
or still and disturbs furnace conditions. 
The Springfield Peep-Hole Door not only per 
mits thorough inspection in comfort, but it 
demonstrates an actual money saving. It is in- 
expensive to buy and simple to install. It may 
be attached to the rtre or inspection door, or 
placed on the brick-work without nccewitating 
serious changes in refractory lining. 
It will save fuel by enabling the operator to 
keep the furnace in proper condition all tht 
time. 

It saves repair bills, because any defects m 
refractory or any other unfavorable conditions 
may be detected and corrected before damage 

IS done. 

The opening allows the insertion of slice bar 
or steam lance without opemng the large diKirs 
and chilling the furnace. 

It is just a> necessary to watch furnace cundi 
tions in the interests of economy as it is to 
watch the water glass in the interests of 
safety. You will knnu what's going on if you 
use a Springtield Peep-Hole Dcxjr. 
\\'^.i^,hr— packed for ^hlpment— about lbs. 
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Suggested Rules for Care and Operation of Power Boilers 



1. PKEPARL\(; BOILERS FOR SERVICE. Before filliiifi a 
lioiler for servire make certain that ail scale, oil and foreifin 
mailer have been removed. Gaskets should be new or in good 
condition. Use suitable graphite paste to prevent the gaskets 
from sticking and to secure lightness. 

2. FILLING THE BOILER. Do not refill a boiler unless it 
is cool. I se hot water if available. Vent the boiler to permit 
ihe air to escape, then fill to the normal working level. 

3. (;ETTING TP STEAM, \eniilate the furnace thoroughly 
and start the fire with damper and draft doors open. Do not 
use highly inflammable oils or gasoline with solid fuel. Start 
the fire early so that steam pressure may be raise<l without 
forcing the boiler. 

4. GA<. OIL, OR POWDERED COAL FUEL. Do not turn 
on the fuel supply at any lime until the furnace has been 
thoroughly ventilated and a lighted torch or other means of 
ignition lias been properly placed to ignite the fuel instantly. 

r>. CUTTING-IN BOILERS. In placing a boiler on the line 
with others which are alrea<ly in service, keep its stop valve 
closed until the pressure within the boiler has become e\actl> 
equal to that in the steam main. See that the steam piping 
is thoroughly drained before the valve is opened. Open the 
valve ver> ;«lightly: then, if there is no unusual jar or disturb- 
ance, complete the opening slowly. Close the valve at once 
if there is the slightest evidence of an unusual jar or disturb- 
ance about the boiler. 

6. WATER LEVEL. Whenever going on duty, immediately 
determine the level of the water in the boiler. Make sure that 
the gage glass, gage cocks and all the connections to the boiler 
are in working order. Do not rely upon the gage glass alto- 
gether but use the gage cocks stveral times daily to check the 
water level. If the boiler i> ecjuipped with two sets of water 
^ages the water levels should correspond closely. If an un- 
usual difference is noted, determ ne and remove the cause even 
if necessary to cool the boiler. 

7. LOW WATER. In case of low water, immediately cover 
the fuel bed with ash. fresh fine coal, or earth. Close the ash- 
pit (loors and leave the fire door open. If gas. oil or powdered 
coal is used as fuel, shut off the supply to the burner. Do not 
turn on the fee<l water. Do not open the safety valve or tamper 
with it in any wa>. Co<d otT ami then ascertain level of water 
in the boiler. 

8. SAFETY ^ AL\ E. Each safety valve should operate auto- 
maticalh with sufficient frejjuencN to make certain that it 
blows at a pressure not in excess of that stipulated in the 
Insurance Company's policy, or the legal certificate to operate. 
Each safelv valve should have a try lever with which it ma> 
be opened by hand. It the a<tual operating pressure as shown 
by the steam gage exceeds the pressure at which the safety 
valve is supposed to blow, inform your employer immediateK 
so that the Insurante Compan\ or the City or State Boiler 
Inspection Department can be notified and the correctness of 
the pressure gage determined. 

9. THE BLOW OFF PIPE. If the feed water is of poor qualit> 
and the boiler is not provided with a continuous blow down, 
the blow off valve should be opened at the beginning of each 
shift to remove the accumulated sediment. 

If a valve and a cock are useil in the blow off line, open the cock 
and then open the valve sIowIn. After blowing down one Hage 
of water, the valve simuld be closed slowly before the co<k is 
closed to avoi«l water hammer action. 

10. FEED VALVE. The boiler feed line should have two slop 
\al\es with a check valve between lo<ate<l near its connection 
to the boiler. The fee«l water shoubl enter each slop vahe 
under the disc so the pump pressure will open ihe valve if the 
disc should become loose from the stem. 

11. FOAMING. In case of foaming reduce the furnace 
temperature and decrease the load upon the boiler until the 
Irue water level can be delermine<l. Maintain a normal level 
by alternateh fee<ling fresh water and operating the blow-off 
valve. Use the s-urface blow down freeh if boiler is provided 
with one. Cool, empty and clean the boiler as soon as it can 
be done and investigate the condition of the feed water being 
used. 

12. PR1MIN(». When wet steam affects the operation of the 
prime mover, determine if the water level is unusually high 
or if the load upon the boiler is above normal. A reduction 
to standard water and load condition should eliminate the 
priming unless the water baffles or steam baffles are in nee<l of 
attention. 

IL B\NKIN(; THE FIRE. Clean the fire before banking. 
Push the live coal back against the bridge wall and cover with 
fresh coal, ("lean the balance of the grate and close the ash- 
pit and fire doors. Adjust the damper but do not close it 
tightly. The damper should be arran^rcd <o it cannot be <om- 
plelely closed. Before breaking the banked fire, be sure the 
damper is wide open and that the furnace and breeching lead- 
ing to the Mack have been ventilated. 



14. COOLIN(; THE BOILER. Close the steam pipe slop 
valve if the boiler is one of a battery. Increase the water level 
until the gage glass is filled. Dump the fire and clean or flood 
ihe ashpit. Keep fire doors close*!. Have damper and ash doors 
open to allow air to circulate through the furnace. Boiler 
should be cooled slowly preventing any great quantities of cohl 
air from impinging directly on any tube seats or riveted joints. 
One gage of water at a lime may be blown from the boiler and 
replaced with fresh water until the furnace lining near the 
fire door is comfortable to the hand and the pressure has been 
reduced to ten pounds or less. The boiler may then be emptied 
and the manhole and liandhole plates removed. 

15. AlOID SCALDI\G M£A. Attach a sign, "DO 1\()T 
()PE.\'\ to each valve ichen boiler is ready for cleaning and 
repair. Do not remove the sign or open a valve until the 
boiler is closed up for filling. It is tvell to lock the stop valve 
and bloii of) valve in the closed position on each boiler of a 
Itattery in tvhich a man i* working, if other boilers in the 
same battery are under pressure. Padlocks and chains may 
be used for this purpose. 

16. CLEANING THE BOILER. The frequency of boiler clean- 
ing depend-* entirely upon the <|uality of the feed water. It 
may be ne<-essary to wash the boiler every week. The use of 
a large amount of scale solvent or a change from raw water 
lo the use of condensate, rain water, or other soft water, or 
placing a boiler in service after a long period of idlenes'i. is 
likely to be followed by the loosening of a considerable amount 
of s«ale; so the boiler should be cleaned thorouglih within 
a few days after the change in feed water has taken place. 

!7. OIL IN BOILERS. Cylinder oil or other high test oil ads 
as a non-conductor of heat an«l if not kept out of the boiler 
is likely to <ause overheating of the furna<e plate, as well as 
leakage at the seams and tube ends. Oily deposits may be re- 
moved by scrubbing and scraping. Kerosene if applied locally 
in sufficient (juantity will loosen or <lissolve the coating. An 
open light must not be used in and around the boiler being 
treated with kerosene. So<la ash. if used in reasonable amounts, 
will aid in the elimination of the oil. 

18. SOOT BLOWERS. The outside of heating surface should 
be kept free from soot an<l dust accumulations by use of the 
soot blower equipment furnished and at such intervals as the 
operating conditions mav require. 

19. CLEAMM; (:()MRl STI()^ CH amber. Do not enter a 
dust filled combustion chamber without first making sure the 
accumulation is cool underneath. If a hose is used to cool the 
accumulation, introduce the nozzle with extreme caution as 
there may be n dangerous explosion. 

20. FlsiBLE PLU(;S. The high temperature fusible plug, 
if use<l. vboubl be filled with pure Banca tin and slamped as 
Mass. Std. or A. S. M. E. Std. I)> its maker. The fusible plug 
should be cleaned at each boiler washing and should be re- 
placed with a new plug annually. 

21. LEAKS. Establish a routine of opening each door about 
the setting and looking carefully for leaks. If leaks are dis- 
<overed at anv time thev should be located and repaireil; BUT 
COOL THE BOILERS FIR.ST. 

22. REPAIRS UNDER PRE.SSURE. No repairs of an> kind 
should be made, either to boilers or to piping, while the part 
upon which the work is to be done is under pressure. This 
applies to repairs of ever> kind whatsoever. 

2.S. LAYIN(; I P BOILERS. If a boiler is to be out of service 
for a month or more, it should be emptied, opened and cleaned 
internally and externally. Then dry it out by building a small 
fire of newspapers or other light material in the furnace. Do 
not let the boiler get too warm to be comfortable to the hand. 
See that no moisture can collect within or about the boiler. 
If the boiler is to be idle for a considerable length of time, paint 
ajj external parts. 

If desired, the manhole and liandhole plates may be placed in 
position without tightening them. Remove and store the steam 
pressure gage an<l its siphon pipe. 

Clean the setting insi<le and outside. The idle boiler which re- 
mains filled with water and covered with soot deteriorateg 
rapidly. 

24. CORROSION. Do not allow moisture to <ome in contact 
with the outside of the boiler at an> time from any source. 
Keep the mud drums and nipples and the ends of the tubes 
in water tube boilers free from soot. All parts of a boiler be- 
low the water line should be made accessible for external 
examination annualh. 

25. PREPARATION OF BOILER FOR INSPECTION. After 
the boiler has been cooled remove the ash from the grate and 
combustion chamber. Empty, open and clean the boiler in- 
ternally and externally prior lo the inspection. The thorough 
examination of the boiler is ne<essar> to its safet> and gives 
protection to evervone connected with its operation. 

26. LOCAL LAWS AND ORDINANCES. Inform yourself 
re««peciing aii\ local laws relating to the duties of engineer 
an<l fireman or to the safely requirements of your work. The 
careless boiler operator is a 'source of danger to others as well 
a* to himself. 
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